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i^^mi^^l^CiHifeS PTFE) ° l^^-fe^-^ — #M6U^^?L 



( : ELECTROCHEMICAL ELECTRODE FOR FUEL CELL 



An electrochemical cathode includes a porous metal foam 
substrate, formed with a network of interconnected pores. An 
active layer and a hydrophobic microporous gas diffusion layer 
are both disposed on one or more surfaces of the metal foam 
substrate. The metal foam substrate serves as the current 
collector of the cathode. The microporous layer is a plastic 
material such as a f luoropolymer {i.e., PTFE) . The cathode 
also includes a particulate microstructure reinforced by 
relatively strong bonding provided by sintering a polymeric 
binder within the three-dimensional interconnected porosity of 
the metal foam substrate. The reactive layers are preferably 
fabricated from the same material as binder. This 
advantageously enables a single roll pressing operation to 
simultaneously impregnate the binder into the substrate and 
form the reactive layers thereon. 
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B7 

jL > ikmttm ( / ) 

^m/^M,mMmmm^m^ s. Paris ^mmmmm 
§^ 5,250,370 ^mmmm ' ^^HA^mi'^mm^mnmRm 

° #$ai^ ' Bhaskara M.L. Rao ^ H ^ iL ^IJ ^ ^ 

5,053,375 cf^miiKfi^ ° 
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4^i^mX.>^itffl t S ^ (CNS)A4 (210 x 297 ) 
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mmi±^m^m^^u 4,906,535 ^mmm^'n > 

^t.^(nietal scTQen)i'^ Mm^MTti^ " W # S 6U 1^ @ ^ M 

mmmmmm 4,129,633 mmT-mu^ ' Jif-fg^ 

Solman ^A^^S^^O^s^ 4,339,325 cf^^^T^M 

ft ^ — ^i^il^{-fc(fibrillated);^^EgmZ,^^a^#?LetJ ' i& 
^ ^'mf^^ ^ mmyjl^^^mm (hacking layer) ' 

WA/jNfia:^!^ 0.1 id 40 um e^jlin » mm^m^^Bf^ 

^mmm^m 4,615,954 ^m^r —mm.Mnm > ^ 
(intimate) - M^m i^iRmmm^mmR^^m ±^ mmz. 

^M^i-^MW — ##»aU(anisometric)^«^g'fcW3^^f^A&^ 

o mm^^nm^u 4,877,694 tt^^mr— ' 



^^ikK^i&m '¥mm (cns)a4 (210 x 297 ) 
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— ® ° ^E^^¥^US§^ 4,927,514 cf: , W — 

^®¥^U^§^ 5,312,701 ■t'^MT-S^gt'l^llfiUm 

mmmmmm 4,885,217 ^'f-imy-a^^p^t^^M 

mA/cm^^fJ 150mA/cm^ ;2:rHl » 



;*^i^ffc>^>^i§ffl t S a (CNS)A4 (210 X 297 ) 
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i ^ ^^mttm ( ^ ) 

200 mA/cmH^lilfitJ^f^m^fL^^^^^fP " 
^4^;;^l^^^?LP6U*m§l(current collector) ' J.^(S:f:£5^ 
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i ^ i^mttm ( ^ ) 
m ' 

^ Pft M ffl 5*:; 4^ atj ^ # m # i-^i^ ^ fx sij 7c (4^ ^ ^ ijo i^^^^^^ 

mmmm 1 » «i§ 10 A^M/^m'mi4«m 12 ' ^ 
12 n^-':^mm^n<tmmm iH^m.mmm) ' «$n 
ts^iitmmfffiiHtsu-a^m^® » 'M3^m^tfe 12 ^^^m 
(housing)i6 ' 14 . ^mmMmm)!^ &.Rmmmmm 
20 . mmmmm,itmi:^j.:^/w.m,itm^7Kmm^ ±mmn( 

l^@)18 — ^«^(electrical conductor)(^^)22 m — M 

26 14 mm^ ° ^^isifliSM 28 j.:A,iMfi« 

mmm^^mmm 14 i.^is:^M^3^(i^@)i8 sirsi^)^— « 



^i&.5kJ^Mm '^mm (CNS)A4 (210 X 297 ) 
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s. > ^mttm ( b ) 

)i8 ^]:ikm:mm. 14 m^m - ^pfjigf^^^aicj^ , -^^^^^^m 
m-mm ' *$Pi^0^^E^s¥^y^§^ 4,626,482 ■^•mjsat 

m 34 ±;^— 32(i& » 

30 Q^mmm 38 ji « ^aiHim^TT^eu « 



m^mmwrnm 30 Mffi^i^f^:^^® 14 ' m 

mmm^M')M&^ RETEC porous Metal ^Wjm^fitfi^^^M 



^^^J^^i&m t ^ ® (CNS)A4 ^^S- (210 x 297 l^^l ) 
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mun ' mtum^mw^'mi^M^ Tefion®^#^ ptfe) 
mmmmmii^mxmm 25o°c » ^Dutwsijf^^^^^sj^eu 

@ 114(-t!3.ifc:SI^@)^^7i^tti3f5 ° 

K 30 . ^M^m^mmn^m 34 lusi^i-*® 38 = 30 s 
40 :e:rai ' n^^'^mm^m.mmm 34 ^x^mm 38 ^ 

^IrI&^B 2 4imffiSft6^^@ 14 ' 114 fiSffi— 

mmmm^m^^^^mmwrnm. 30 «t:e^Hj^^Paii^^^ 
mm^ ' ^Hj^^rBi#?L^^^^^s® 30 e^jj^jg ^Mi^m 

±m 0.3 mm id 5 mm ;^fa1 ' M 5. R^fi^tG H:^/^:&^;^ 
m 200 ^im ilj 600 urn Zm ' M^:irW?L^;g;^^^/rS^ 50 

% ill 98% ;^rH1 - mm^A^^^m^Ji^mmwmm 30 

a^l^^i^^ia^J^li 42 ^^W— lliSfttSc(solid loading)^ 



^^iA^F^&m^ tmm t.>i%-^ (CNS)A4 (210 ^ 297 '^31 ) 
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s. ^ ^^mttm ( ^ ) 

40 mg/cm'5lJ 1 200 mg/cm^ fa^ ° ^ — ^f^M 

mnmm^ • mmM,mmm^irmi^m ^oo mgWiu 1200 
mg/cm^ ;^PB^ ° ^'S-^^^i^i^m^^ 42 s^sM 30 us\:^xm 

36(B 2)mm^mm 32 40(h 3)pTJ.:>ifiMM#B^6tf 

M#i^ - mm ' ^—mmMi^nmm^ • ^sjss 32 > 4o 
33 m^m^mm 42 ° ^« 

30 ' Ml-ff^i^SM 32 ^ 40 la^Sl/^^S 33 

42 mu^m^mmMnpnmm ° ^soe^^ > m.mMmmn 

f^^ ' fJ#^m^SrM^ ' ^i^fl^fflSSM 30 6^*® 34 

fij ^ ^ ^ m z: ( p T F E ) 5: M ft z: It - H ^ ^ #j 



i^^%.R.l%.'Afh t a g| (CNS)A4 (210 X 297 'i;:*^ ) 
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3z!t*$f s^^i^ti^-f^fciM 32 ^ 40 i;x:^mmm 33 eu^^^f^siwi 
^^M^#:^mv±A#?L^®ts^**® 30 dp , ^mmmm^ 

5^^_t^M(roll over plate) > If ig?^^ (knife over roll)^# 
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m^Kmm 32 ^ 4o 33 a^^^Mi^^^m^iifT 

{-b^^SMffi — ' $□*^;^MmS!t6^ Teflon®it 

$aiRi#-^ 56 4^m^ ' mmmn 30 ^ i^igfij 42 ^xiSLin 

ilj 350■'C;^W ' 250°Cifl 350°CaU'^l^ ' ^BtfBl:^ 

0.5 id 4 /jNBf ' i>xi^m.^mm^m.%^mnm 14 j^^is: 114 » 

mm i{j 5 mm ^i^f^ ' 

I^i. T P id fi^ ^ # 6^ «g «i 31/ ^ ^ PS 5^ ^ m ^ * M 4^ 

o 



J*^M.*-«.>S.iSffl t S ^ (CNS)A4 (210 X 297 ) 
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^«HJ^^ra16^#?L^®tS^(RETEC Porous Metal ^ 

^^mmm^^m^mmmm^, 4,885,2i7(^^ithS{^m## 

tiA;^?ft-^f^mJlfii^S^# 45 ^:^:^if^ 3oo ^^^h^tR 

Black Pearls 2000 tR^ ^ ( 1 5% 6tf@li)(* CABOT 
' ^^^iJOA 158 <Li^^ 4% CoMTPP»(4-^^ 

S^Smo^J^) ' W^'^mm 36^^6<I Teflon® T-30(60% ) 

i^isMfKMii-issi^^tiS 200 3\ 3SQxmmmm^ ' @ 

^^^m (nip pressure) ;^ |^ 100 ^ ^ / ^ ^ 

(pounds/linear inch)I.:;S:^^J^ffi 250 3\ 3 50°C fs III S^f^frT 

m^jFL^^J^ oJiaAS 500 mA/cm' ' M J-B^#m6^^^^5Si^fl5f# 
Sf^ffi^S¥^'J^5^ 4,129,633 

m 1 4'tsii2^#0^:^timi^^a<]«@ft-i:hii ° 



4^.«ft.m>^>5Lii5ffl t ® H ^4^* (CNS)A4 (210 X 297 ) 
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500 mA/cm' ' ^M^*^^)^7^:^^ms^^fiu^@ 



4^M.fft.X.>^iSffl + S a ^^^^ (CNS)A4 ^^S- (210 x 297 ) 
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mm ' n'S^^mm^m^mn±^±m-^Mm^m.nmmm 
mmmm ^w.mm3i mm ± <> aitt • ^#0gii#^T-Mff 



+ a a (CNS)A4 (210 x 297 -2^31 ) 
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4^M.m>^>^iSffl + a a ^^^t^ (cns)a4 mo x 297 ) 



A8 
B8 
C8 
D8 



^ 50 id 98 n^tt^^mm. " 



^i^ik/LAi&^ t H S ^*=f ^ (CNS)A4 (210 297 ) 
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i4.m^mmmmmm 13 iieum® > ^ji— #^ss 



*-M.fft.X.^itffl + S a (CNS)A4 (210 X 297 ^i^S ) 
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mid) : mm-'^itmnmmm± ^ 
i^m 70 io 98 s^tt^jimm - 

27.$Q^iff¥^miiim 17 316^:^^ ' ^li-^'&MT 



t II 83 ^#^f^ (CNS)A4^^S- (210 x 297 'i^M ) 
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7^ ^ t^J^-^'JIa® 

33.— «ffl^f^j^«'fc*«vtfe;^«@&^:^^£ ' myjm"^ 
(b) mmm^'m$^mm - 

(d) mmmmi^ ^ ^m:^mmm:zwm^m^mm > 

(e) mmm/m^^u^^nmm:tKm^ • 

(g) mmmitmnmm± ; 
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